[Role of nitric oxide in pathogenesis of cold nerve injury].
To study the role of nitric oxide (NO) in the pathogenesis of cold nerve injury and to explore its mechanism. Cold nerve injury model was established in rat's sciatic nerve. Consistent and intermittent cooling of 4 degrees C for 2 hours were respectively applied to the sciatic nerves. Nerve samples were taken at different time points: immediately post-cooling and 4 h, 1 d & 3 d post-cooling. The group of aminoguanidine (AG) intervention was also established. Then NO levels in the nerves and blood serum were detected. Induced nitric oxide synthase (iNOS) in ganglion was determined by immunohistochemistry. Morphology of cooled sciatic nerves in the AG groups (consistent & intermittent cooling AG groups) and control groups (1 d time point of consistent & intermittent cooling groups) was observed by light microscope and electron microscope. At the time points of immediacy, 4 h, 3 d in the consistent cooling groups and the time points of immediacy, 4 h, 1 d in the intermittent cooling groups, different incremental degrees of NO levels in the cooled nerves (0.146 +/- 0.047), (0.216 +/- 0.048), (0.137 +/- 0.035), (0.154 +/- 0.027), (0.260 +/- 0.027), (0.218 +/- 0.042) micromol/g as compared with those of controls (0.098 +/- 0.022), (0.158 +/- 0.030), (0.085 +/- 0.020), (0.127 +/- 0.016), (0.72 +/- 0.027), (0.174 +/- 0.026) micromol/g, P < 0.01, P < 0.05). And NO levels in the cooled nerves at the time points of 4 h, 1 d, 3 d in the intermittent cooling groups were higher than those in the consistent cooling groups (P < 0.01, P < 0.05). NO levels in blood serum at the time points of immediacy and 1 d in the intermittent cooling groups (4.98 +/- 1.33) micromol/L, (4.02 +/- 0.68) micromol/L were higher than those in the consistent cooling groups (2.47 +/- 0.36) micromol/L, (3.00 +/- 0.67) micromol/L, P < 0.01). Both in consistent cooling and intermittent cooling groups, different incremental degrees of areas and integrated optical density (IOD) of iNOS positive staining in ganglions were found in cooled side as compared with the control side at different time points (P < 0.01, P < 0.05, P > 0.05), while those at the time point of immediacy in the intermittent cooling groups (131 686 +/- 24 549) , (4.1 +/- 0.13) x 10(9) were higher than those in the consistent cooling groups (78 558 +/- 34 849), (2.1 +/- 0.93) x 10(9), P < 0.05. NO level of cooled nerves in the intermittent cooling AG group (0.178 +/- 0.030) micromol/g was lower than those at the time point of 1 d in intermittent cooling groups (0.218 +/- 0.042) micromol/g, P < 0.05). Also a reduction of NO levels of blood serum, areas and IOD of iNOS positive staining was found in the AG groups as compared with the control groups (P < 0.05) while the reduction was more significantly found in the intermittent cooling AG group (P < 0.01, P < 0.05). Through light microscope and electron microscope, more severe pathological injury of cooled nerve was seen in the intermittent cooling group as compared with 1d time point of the consistent cooling groups, and a marked reduction of pathological injury was found when AG was administered. It was also more significant in the intermittent cooling AG group. NO plays a causative role in the pathogenesis of cold nerve injury, especially in intermittent cold nerve injury. The expression of iNOS is the main source of NO. Production of free radicals and the resulting toxic injury may be its main mechanism.